
 

Supplementary figure 1: Comparison of DigiWest and Western blot.
20 µg of HepG2 lysate were processed using the described DigiWest procedure and aliquots 
of the generated bead pools were incubated with 104 commercially available antibodies; for 
comparison the same set of antibodies was used in standard Western blotting. Classical 
Western blot (left), DigiWest data, illustrated as a graph (middle) and grayscale maps 
(generated from numerical DigiWest data) are shown side by side for all tested antibodies. 
The antibodies in this set were selected to cover characteristics relevant for Western blotting:  
(i) single band antibodies and antibodies recognising multiple bands (ii) antibodies that result 
in high and in low signal, (iii) antibodies that detect proteins over the entire molecular weight 
range of the employed gel system, (iv) monoclonal and polyclonal antibodies and (v) 
antibodies recognizing soluble and membrane bound proteins. All Western blots we show in 
supplementary figure 1 were performed on one batch of HepG2 cells. N.B.: While Western 
blotting conditions and image acquisition for all these antibodies occurred under identical 
conditions, the employed protocol varies slightly from the described DigiWest workflow. 
Differences in buffer composition and a different blotting membrane (see methods section) 
contribute to the small differences seen in this comparison. 
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Western-blots were performed under standard conditions and 20 μg HepG2 lysate were 
loaded per lane. Half of the Western-blot was processed under standard conditions, whereas 
the other half was subjected to the biotinylation step as performed in the DigiWest workflow. 
The Western-blots were cut into blocks each containing 2 lanes and a molecular weight 
marker and antibody incubations were performed each using one block of a blot with and 
without biotinylation. Antibodies detecting proteins of different molecular weight and antibo-
dies detecting phosphorylated proteins were used. To verify protein biotinylation, one block 
with and without biotinylation was incubated with IRDye800 labelled streptavidin. 
No differences in signal intensities for the 12 tested antibodies were detected, indicating that 
the biotinylation step that is performed during the DigiWest procedure does not influence 
antigenicity of the separated proteins and antibody recognition is not influenced.

Supplementary figure 2: Effect of protein biotinylation on antibody binding during 
Western-blotting.  
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Supplementary figure 3: Comparison of DigiWest and Western blot – Correlation 
analysis. 

Correlation analysis between DigiWest peak intensities and Western blot band intensities 
was performed on expression data generated by the described DigiWest procedure and by a 
standarised Western blot protocol. Western blot band intensities were quantified using a near 
infrared fluorescence scanner as read-out system (see methods section). Proteins from 
mouse liver lysate (10 µg) were separated for DigiWest and for standard Western blotting, 30 
antibodies (see supplementary figure 1) were and the obtained numerical data were 
analysed. 2 antibodies gave no band in Western blotting whereas for 1 antibody no signal in 
DigiWest and Western blot was obtained. The signals generated for the remaining 27 
antibodies were used for a correlation analysis and a Pearson correlation coefficient r of 0.86 
was determined. 
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To investigate the biotin binding capacity of the Neutravidin coated Luminex beads a Digi-
West experiment was performed with a 1:2 dilution series of HepG2 lysate. 48 molecular 
weight fractions were generated from each Western blot lane covering the molecular weight 
range from 30 to 110 kDa containing most of the highly abundant proteins. After protein 
loading the DigiWest beads were incubated with a biotinylated peptide (c-Myc, Biotin-Doa-
Doa-EQKLISEEDL) to occupy the remaining free biotin binding sites. The resulting bead 
mixes were either incubated with PE-labelled streptavidin or with an antibody detecting the 
peptide (c-Myc clone 9E10) and a PE-labelled secondary antibody. The signal obtained with 
PE-labelled streptavidin was used as a measure for bead-bound biotinylated proteins where-
as the signal obtained with the c-Myc antibody was used as a measure for free biotin binding 
sites. 
a) Signal obtained with PE-labelled streptavidin (red) normalized to the highest value and 
signal obtained with the c-Myc antibody (blue) normalized to the highest value (negative 
values). When 40 μg HepG2 lysate are loaded saturation occurs based on the biotin-binding 
capacity.
b) Integrated signals normalized to the highest value.
Under the established DigiWest condition (amount of loaded protein 2.5 to 20 μg) the binding 
capacity of the Neutravidin coated Luminex beads is in excess of biotinylated protein and 
thereby quantitative measurements are possible.

Supplementary figure 4: Binding capacity of Neutravidin coated beads.



Beads obtained from the spike-in experiment (supplementary figure 2) were probed with an 
antibody recognizing PKR, a protein running exactly at the same molecular weight as GST-
ERK2 (69 kDa) and signal was generated using standard conditions. Also shown is the 
signal generated with the ERK1/2 specific antibody for the samples spiked with GST-ERK2 
(replicate 1 in supplementary figure 2).
a) Representation of obtained signal for the antibody directed against ERK1/2 as bar 
diagram; intrinsic ERK1 is highlighted in black, intrinsic ERK2 is highlighted in dark gray, 
spiked GST-ERK2 in medium gray (data also shown in supplementary figure 2) and data 
obtained with the antibody directed against PKR is shown in black. 
b) Western-blot mimics (gray-scale maps generated from the Luminex data) representing 
the same data as in a). 
The standard deviation of all integrals of the obtained PKR signals showed a CV of 8.8%; 
no competing effect was observed by increasing the amount of spiked protein. This experi-
ment implies that quantitative measurements are possible since even a high amount of 
competing protein does not influence signal intensity of the protein of interest. 

Supplementary figure 5: Protein binding capacity: Effect of increasing amounts of 
competing protein on signal intensity.
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Supplementary figure 5



HepG2 lysate (10 μg per lane) was spiked with different amounts of GST-ERK2 (20 pg, 78 
pg, 312 pg, 1.25 ng, 5 ng, 20 ng) and triplicate samples were generated. The 18 spiked 
samples were separated on three SDS-PAGE gels and DigiWest was performed for proteins 
with an apparent molecular weight between 40 kDa and 110 kDa. Bead-pools sufficient for 
100 antibody incubations were prepared and aliquots were used for signal generation using 
an ERK1/2 specific antibody; measurements were repeated four times. The diagrams show 
intrinsic ERK2 highlighted in dark grey, GST-ERK2 in medium grey and ERK1 and remaining 
signal in light grey. Repeat measurements are shown from left to right whereas the technical 
replicates are shown from top to bottom. 
The accompanying table shows the integrals of the identified peaks (GST-ERK2, intrinsic 
ERK2) obtained from DigiWest; the lower part of the table shows signal intensity obtained 
from quantification of the classical Western-Blot image. 

Supplementary figure 6: Spike-in experiment to determine sensitivity, linearity and 
reproducibility of DigiWest.
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Abl2 

ASK1 

Aurora A (AIK) 
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Western-blot mimics generated from the data obtained on the Kinobead pulldowns from the 
Lapatinib resistant and the parental H292 cell lysates. Represented are all kinases which are 
shown in figure 4b and 4c which showed significant changes (p < 0.01, log2 > 1).

Supplementary figure 8: H292 Lapatinib resistance: Western-Blot mimics of significant 
kinases.



Regulator Analysis

Shown are additional details from the Ingenuity pathway analysis for changes in the Lapatinib 
resistant H292 cell line compared to the parental cell line. Details on the analysis are provi-
ded in the methods section. Top canonical pathways associated with the uploaded dataset 
were extracted. Next, an upstream regulator analysis was performed in order to identify the 
cascade of upstream transcriptional regulators that are able to explain the observed gene 
expression changes in our dataset. Given are the top 5 canonical pathways and the top 5 
regulators from the analysis.

Supplementary figure 9: H292 Lapatinib resistance: Canonical pathway and  
regulator analysis.




